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Abstract of JP1 0003921 

PROBLEM TO BE SOLVED: To provide a high- 
performance battery at a low cost by using 
hexagonal lithiunn managennent of space group . - 

P3n having a continuous discharge- voltage ' 
characteristic in a specific voltage range with ' 
respect to metallic lithium, for a positive electrode ^ 
materiaL SOLUTION: LiOH of 668mg is dissolved 
in H2 O of 120ml at 50 deg.C, then &gamma - 
Mn02 of 500mg is immersed in it for 30min, for 
example. It is heated in a stainless steel 
autoclave covered with poiytetrafiuoroethylene at 
300atm and 170 deg.C for five days to obtain 
lithium manganate. The surface index of the 
diffraction peak of the active material indicates 
that it belongs to the hexagonal stratified 
structure of the space group R3m. It is used for a 
positive electrode, metallic lithium is used for a 
negative electrode, the battery is charged to 4.2V 
and discharged to 2V, and good electrochemical 
activity is obtained. This battery shows a 
continuous discharge voltage characteristic 
between 4.5-2V against metallic lithium. 
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Abstract of JP2003238165 

PROBLEM TO BE SOLVED: To provide a lithium- 
containing connpound oxide stable in structure, 
excellent in charging/discharging reversibility and 
durability during a charge/ discharge cycle and 
having a high energy density per volume, and also 
to provide a method for production thereof. 
SOLUTION: This lithium-containing compound 
oxide has a composition represented by the general 
formula, Li<SB>1+x+[alpha]</SB>Ni<SB>(1-x-y+ 
[delta])/2</SB>Mn<SB>(1 -x-y- 
[delta])/2</SB>M<SB>y</SB>0<SB>2</SB> 
(wherein, 0<=x<=0.05; -0.05<=x+[alpha]<=0.05; 
, 0<=y<=0.2; -0.1<=[clelta]<=0.1 ; and M is Co or a 
combination of Co with at least one element 
selected from a group consisting of Ti, Cr, Fe, Cu, 
Zn, Al, Ge and Sn. The method for production 
thereof comprises sintering a complex compound 
containing at least Ni and Mn as constituent 
elements and an Li compound. 
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(A) 5ia 
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immmm] 

iif^^Sl] — ^Liitx+a Ni(i.,.y^5)/2Mn 
u-.-,-s)/t^yOiirzfit. 0^x^0.0 5. -0. 
05gx + ag0.05, O^y^O.2. -0.1^5 
^O.lX'h^X. MtiCo. ttiiiCobTi. C 
r. Fe. Cu. Zn, Al. GeHXr/Snt^h^l 

L. ti^-0^<r>%mW)^A . 5 5—4 .95 g/c m3T 

[if^i|2]- -^j^L N i )/2Mn 

j/jMyOj C/^:^iL. 0^x^0.0 5. -0. 
05Sx + a^0.05. Ogy^O.2. -0.1^5 
go. 1T'S>-5T. MtSC o. ttziiCobTi , C 
Fe. Cu. Zn. Al. G et5j:l>'S n3()>^>'5rl. 

iSiJLhc^TcS) -cmti^m^i^ 

iffft 2 <9*n 8 ' (003) [slilTe-^ 

i: 4 4 ♦ nmz^^t^ (10 4) EJf t-^<^)«S5S 

^^-etim 1 18*3 ckiA' 1 44 i: t^ct ^ -e^ojrb 1 44 

[if ^113] BUie-«^5^tCi3l^T. y>OT'J)0,. M 
o . ^ ^ctiC o i: A 1 X'hUm^ 1 i^cti2 (clB 

im^m4 ] B>rie-^5^t:i3 v^T . - 0 . 0 1 5 ^ x 

+ ag0.0 1 5-C$)l)if^Jil~3cOV">-fn*>.fc^ 

4. 7g/cm3^XhT'^>l)if*3ll-4^0V^-fi^*>^^ 

[ if 6 ] N i h M n C7)ftj:b*^' 1 : 1 T'S) mi^^ 

[ msm 8 ] M n (r>^immti^im4 mx-h m^m 
[m^9 ] N i <r>^mmmfiim2mx%m^ 

[if^R^lO] -«i5<iLii,,,« N i (i.,.,,j)/2M 
n(i-x-y-ff )/2M,02 CJ'CJt'L. 0^x^0.0 5. - 
0.05^x + agb.05. 0.2<y^0.4s -0. 
24^^^0.24T*>'5-C. MttCo. *Jt(iCoi: 
Ti. Cr. Fe. Cu. Zn. AK GeHXl/Sn 

fflfi^^WL. *»-:)'ec7)S^S*^4. 7 5~4. 9 5g/ 

[11*311 1] -«^5^Lii,,,„ N i J )/2M 

n(i-x-y-5 )/2My02 dfctlL. 0^x^0.0 5, - 



0.05gx + a^0.05. 0.2<yg0.4. -0. 
24^5^0. 24T&OT. M{iCo. gl/itiCoi: 
Ti. Cr. Fe. Cu. Zn. Al. Gefeit^Sn 
*»'^>^Sff*^<^lJK$fl/iiaJil±«7)7cS: T-^^it^ 
fflfi^lr^t. *>0CuKam$:fflV^;^cXi^IslilTil^(ct5 
\^X. mf^2ai3il 8' nmz^^^l (003)0 
^tr~:J' 1 4 4 • ft3£tC#4tS (104) HlJff e-:^ 

<^itl44/Il8*^0. 7g l44/Il8Slt'S>|)-I^5r 

imtm 2] B>ilB-«l^J3fcV>T. M*iCo. ttl 

{iC o i: A 1 1'^ l.fS^ 1 0 ^ fcli 1 1 izsmm i- 

1 3 ] BUfa-«i5^^Ci3V>-C . - 0 . 0 1 5 g 
x + a^O.O 1 5TfcSfl^l 0-1 2<OV^-f^l5{)> 

[ff*:^ 14] N i i: M nO«Jt*>' 1 : 1 X'hmi^ 

3S 1 0- 1 3 cov ^-mMztmco u i-^A-t^^-^mit 

[if*J5l5 3 MnC0^i^«>&J3. 3-'4iMX'hi, 
m^mi 0~1 4^ov^-r^^*H:iaii^O'Jf•'>A•^:t^^ 

[if^JM 1 6 ] M n W^«*5;{5{J'4fiiTj).&ll* 

Jii 5i,zim(^vi'^M.is:^^mim, 

im^l 7 ] N i <0¥i^«*^»J{ir2Wr'$>SiS* 
^11 0~1 6(D\^-ftLMZ§dMff)Vi-^J^'km^m. 

[it*3Sl8] -«liS:LiH,*« Ni(i.,.y»ff)/2M 
n(i-«-y-ff)/2My02 C3t:^cUs 0^x^0.05. - 
0.05gx + c«;g0.05, 0 . 2 <y S 0 . 4 . -0. 
24^.5^0. 2 4T'^)oT. MJiT i . Cr. Fe. 
Co, Cu. Zn. A 1 , Gel3j;l/Sn7!)>/i>^rl>Sf*> 

/bSif^^n^timtcoTc^) T«$fism^^rL, 

Ni. Mnt3il^Mc?)ftJt*n : 1 : lT'fcl>*\ ttz 

ii^mmzh^;ib^:mkb-ti vi-^At^-m 

I4C o i: A 1 x'hmism 1 8 tfeK<o 'J f-^A^^n 
[fl^^a 2 0] itiie u f-'^ ix^^r^^^'fkft*^'. ^{--=5? 

< i: t N i is ctl/M n mmtmb UT^tf^^^k^ 
t^{iiJ'^^r<i:iNi . Mnt3j:t/MS:<i^7cSi: LT 

-ttsm-^it-^b . L i (^b-^ b iimth c t J: 
*)mm-^fifzii(ox%m-i^m'^i gcDw-fii^HzfE 

m<^'Jf-'>A-i-^m^g?-fb1l!). 

[if*Ji2 1 ] mmn-^-it-^tK m^mtsxwm 

[i»^Jl2 2] ii'^^<i:i>Nifej:lXMn^1f^7cS 
i: tTirOS^^b^ i: , L i coit'^b t:Pji^<Dm 
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Tii-^L. C:tl$-2 5 0~8 5 0°CO;fiigT'0. 5~3 

t Lx-^tj^-^it-mt . L i <^t-^bm^<r>m 

:ifit:mm-^^tsnm%^x'2 5 o-s 5 0 

X 0 ti^V^MfiJt^jg-CMfi^-f •i.ClilCj: 0. L i N i 0 

[if^«2 4 3 i?ia^ias*^'7 0 0-110 o-c-c- 

x'Wi-^-th \,zhti^. mmt-^mmz^w. tx^y 
v-mz-tm-$m2 2-2 4<7)\\-nii)Hzim(o 

[11*512 6] mmi:^ts^^^X'mMimm'^d 

^timittm^2 2'^2 dcoi^thnHztm^ 
I m^m 2 7] Hiiie u -m 

i i+,4<, N i )/2Mn(i-,.ff )/2 02 CJ^TJt* 

L> 0^x^0.05. -0.05^x + ag0.05. 

-0.1^5^0.1 x'h^ : x'm^tihmf&i:^tm 
*3S2 2-2 6<o\>^-ftiMz%m<^vi-'yj>.^^n^m 

Cff^I<J|28] 'J/-Kc<thNi. MnUXX/mXtltd 

MtiTi. Cr. Fe. Co. Cu. Zn. AK 
G e j;t/S n /i>^rl>.S¥*> <^>^tR$ti/.! 1 SJiUic7)7c 
^lifigTcSgi: tt^tflt^^b-^i: . L i co-ft^ 
t^rm^coit^T-a-^L. ::fLS'2 5 0~8 5 0'C<0^a 
JSfO. 5~3 0B#PBl1^«n^t. Bffiei^1l!iD 

sfeB^coiag j; 0 i>m\^mm§,mxmm-h^ t^zx'o. 
L i N i 02 h tm^mmm-^mmmim-^ c 

Clf5R«2 9 ] ii'^^< i:i>N i . MnfccttXM Cf^td 
ts IVHJTi . Cr. Fe. Co. Cu. Zn. Al. 

SID ?:ffifi£7c3Ri: tXirtfa-^^t^i: . L i co^b-^igj 

2 5 0-8 5 0'C<7)WMX'^mii^.L. $ luiei^ 

I If 3 0 ] Htris^BK?a,^*>' 7 0 0 - 1 1 0 0 'CT- 
hi>m^m2 8tf.iii2 9i,ztmcou^^M~-^^w.^m 



[if*^31] ii'->5:<ktNi. Mni3j:l/MS:1ffiK 
TiMb LXistim^^t-^^t . L i <7)it-mi:m^<0 

mxiM^-^thi^zhfzy). mmt^mmzmvx 

zt^mLb'tm-tm2 8'^3 i(7)v>-rii*»fci5ij<o 
msm 3 3] B?iE u i'^M.^^m^m-imtiK -m 

„ N i (i-,-y+5 )/2Mn(i.j.y. 5 j/jMyOj 
C/i^it. 0^xg0.05> -0.05^x + a^0. 

05. 0<y^0.2. -O.IS^^O. lt'?>oTs 
MJiT i. Cr. Fe. Co. Cu. Zn. Al. Ge 

iixx/snt>h^j:hmt'hmmfifz i am±co7ciiD 
im^m 3 4] mm u ^^yj^^^-^mitmK -m 

CtztEL. 0^x^0.05. -0.05^x + ag0. 
05. 0.2<y^0.4. -0. 24^^^0. 24t'J> 
oT. M{4Ti. Cr. Fe. Co. Cu. Zn. A 

COitm: l>il*«2 8-3 2C0V^ 

[11^3 5] mmnmi^mm3. 3-4«t 
•r-&if*3S 22-34 <7)\\-nii)Hztm<7)v ^^j^^^ • 

mm3 5 i3E«i<7) u f-n'A^^rii^i^^kiiti^iBi:^ 

[a*Ii3 7 ] MffiN i c^^i%{iic&{5{?2iittl> 
2 2 - 3 6 ^-rtL^HCf BiJiO U f--^ 

imsm 3 8 ] Mi2ii^-fi:-^*<. mmts ^ x/ym 
<mt'mi.mfzimxhmsm2 2-3 7<D\^-m 

[000 n 

C0002] 

ill) J; a t3^-?T # . 3is. z (^mzmi im^a. 

-dmmi IX. L i C o O2 $riE»cfflV\ 
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[0003] :im^^j^-<imm<^jEmmi: tx^ 
coimtLx^^tiitiMz. ^tk. 

mmmm-m^tix^M. ^<r,^x'{>. 
)immi^cr) vi-^ A'?y:^'ym<tmx'h l i 2 m n « o 

9. Li4Mn5 0i2. L iMn2 04^ri:*^?ii§:h.Tfe 
*). mzL iMTiiOit/iL i liZftLX 4vniEff)ms.m 

mx'^i^ti^mTh6^bt>(>. ^^m^mhtl 
3. m'f:m4^m. ) . 

[0005] 

mVf:PM 1 ] If iH¥6 - 7 6 8 2 
[0006] 

[^It^Ci; 2 ] #13^7 - 7 3 8 8 3-^i^$g 
[0007] 

im:m3 ] !^IB¥7 - 2 3 0 8 0 
[0008] 

[#ilp:6:i^4 ] ^ii¥7 - 2 4 5 i o 6-t^$8 

[0009] 

[^BJ5&«)!?^L J: dfcf 1.1811] fc^l^T. LiCoO 

2<r>miSitmmA\t2 7 4mAh/'gx:hi>^K 

tmi^O h L i C o 02*<ffl^{h^@C IX-^^ 9)V 

V^T^fflW^Jfclt^ftfil 2 5-14 OmAh/gOK 

[0010] CtltC^tt, L i Mn20,<7)SiiS^S^ 
4{J1 4 8mAh/gf$>l>**. ::cOL i MnzO, 

i c o 02 i: mm^zm.w.mzm£itmz t.tn. 
nmsmtizmmmi:^mitii%tizit. mm 
m(^yfsjw&Atfi±^\>^fzi^i>z. m^.i,zm&b 
i>zmmx'^iMMmni9o^io5mAh/smmi.z 

m-lXLto. ^(^Ztt'i^m^P^j:Xo^z. Li 
MniOit:lEmmmMtLXmM^h^'^l,Zli^ Lie 

o 02 i:wmm®t Lxmmi-^^i: 0 i^mm^* 

i±t<-rh^tti^X'^^j:^\ 
[ 0 0 1 1 ] tTt . L i C o 02<7)M^mt^4 . 9- 
5. 1 g/cm3-C-J>i,cO(C^U LiMn2O4C0KI& 

]g{i4. 0-4. 2g/cm3i:*>^r01Sv^ffi-CfcO. 

mT-mt:±th^biz^j:ho 
[0 0 1 2] $<ot3. LiMn204SriE®vS«i:LT 



[0013] dcOcfc 0 ti:^m^m^irhfz)^^z. L i M 
n 2 0,i:{4M^ 1.11315:^1-?.. L i M n02^i:'iOJi 

xwmm^m-ifzm^. -fk-^i^com. met its 
J: VM n wzmim-^mmh Tmrnm t -e^jffi® 
^fijt. ^mimm^^fihtx'<mm:}£^z^ 

[ 0 0 1 4 ] fl^J;i{f. xtf^^;l.Sy^'>Avy;!fySt'fl: 
tl (LiMn2 04 ) tOilfig*^»tT. Mn(7)Tfe){ifiiic 

*i 3 tttcj£-:^v ^fc^ . ±Mmmmmm\,zm^i^ 
^tx±-)}m:x\i:^(-^)vimt'^itij^bnmtm 

x'oymM.^zn\^^thtz»>. AViSs^rnKx-mM^ 

1xh±MV}^'^J^-<!KW&tmm<r)m.y}j\iX'tti:\^. 
[0015] tfi. L i i:MnOlf{£^;Pit (Li/M 
n) 5r 1 i: L/^^-^fctt. 3«(0Mntc;J:|,-^-y • x 

[00 16] Ci7Mk-^!|^!l (LiMnOj) ti. LiSJt 

*^o~i . o(r)mmx'nmmmz-mM.m^x-h 

•9. air±{4$«?2 8 5mAh/g^5fcm^*t=5rl>. t 
m%W^\iZ 4 fflOM n m\^tfim ti>i,z Lfz 

'fmx'ti:<. 3. 5vm.<^%E.x'Wi.m^m±Lfz^ 

m!MX'mn(;^^mt:^omm^iti^ti>fz^. 
9mm.^z^ L<.t tzMmmm^x^ 'Srv^^sr 
>^<owmi^x.x\^h , 

[00 17]«^oT. LiMn02^i:'(7)l«O'Jf-»> 

m.t. mmxmTm.m±.<izi:h-mm.. 5E» 

[0018] ^%mm\mm<7^wmt:mm-K<m. 
m^-^m3.tzmm:^ixtzi,<r)xh 0 . m 

«-rs i: ^mt-ti h<r>xh h . 

[0019] 

Itita N i (i-i-y+ff )/2Mn(i.,.,.5 )/2My02 C?t7t' 
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OgxgO.05. -0. 0 SSx + a^O. 05. 
OgygO.2. -O.l^d^O. lT-$>oT. M{iC 
ttlitCotTi^ Cr, Fe. Cu, Zn, A 

5 5-4. 9 5 g / c m3 T'S) I) U A^^T^t-^i^-fk 

[0020] *)Sv^{i. ±ie-«i^-c-a$ixi>m2r^ 

i}-'^CnKamim\^ii.Xim>SmW.Zii\^X. [El 
^11 2 8 ♦ ■ftmi^ffi-r I. (003) Etfff-^? 
i: 4 4 • #j£t3i?^El--l. (10 4) lal^tr-^'cO«»5S 
m: -etim 1 1 8 *5 1 4 4 1 t^c i: # tc. -ecOiit 1 44 

[0021] ttz. -^^mi. iMtmMmt l 

— ii,,+ „ N i )/2Mn 
(l-,-y-5)/2My02 CfCJt'L. 0^x^0.05. -0. 
05gx + ag0.05. 0.2<y^0.4, -0.24 
g^g0.24t"J>^T. MtiCo. ttz\iCotT 
i. Cr. Pe, Cu. Zn. Al. GeiiJcI/Sn*^ 

fiK^^L. i^-o-eo^^jg^M . 7 5-4. 9 5g/c 

I). 

[0022] ^)SV^»i. ±f£-|^-C-^$ixSffl^lr^ 
2 1 8 • •ftiStC^ft-ri) (003) 

t4 4° ir^mm-i (10 4) mm'—^comniu 

JgSr-en-eti I i8i3j:l>' 1 44 h Ucfc # tCs -e^^ib 1 44 
/Iigsb^O. 7^X44/1 18^ lT'fcl>Uf-'t^A-&^ 

[ 0 0 2 3 ] ^fc, *^BJ(i:. $ ^>lcS'Ji7)®^i: fC. 
— ^5(iL i N i (i-x-yts )/2Mn(i-,-y.5 )/2M 
C/S^^iL. 0^x^0.05. -0.05^x+a^ 
0.05. 0.2<y^0.4. -0.24^5^0.24 

X'h-iX. MJiTi. Cr. Fe. Co. Cu. Zn. 
AK Ge}5j:lfSnt3^i^^j:hmt^h'&mtltiima 
±^%*3 T-a$ixl>Sj3£^^rL. N i . MnHXr/M 

ofiib^n : i : ixh^t\ tt:ii^(mmi>zhi>v 

[ 0 0 2 4 ] $ t:. *^Ha(i. ±i5'J ^-^A-t-^is^ 

mitm^r'^m-himtLx. aTmmmmmt 

[00 25] 1-=5::b*>. {}'^^x<bi>NiiiXt/Mnm 

mmt Lx^tsm^it-^t . l i o-fb^t srFfs 

<DJ:b^-ClI^ 250-850 •CiOagT' 0 . 

5-3 0B#S«DiiL. $A>t3. BaiS^«Di^B§<Ofi 
.ti 0 tlSV^MB!tai£T'^-ri. HtlfZX*). L i N i 



[0026] tfz. ^-^<i:t>N ifcir/Mn^i^fi^ 

mt ixttsm^it-^mt . l i c^it-^mt m^<^it 
-gi 0 i;iv«^a^t«-ti. i t fci 0 . L i N i 

[0 02 7] i;^. iJ^'5r<i:tN i . MntJiV^M 
i'i'ts MJJTi. Cr. Fe. Co. Cu. Zn. A 
1. Gei3J:t/Sn;6^/i,^|,||*>A,MtR$ilf^lSlXh 

c7)7cSD mfmmt ixtts^-^tit^mt . l i c/xt 

-&it*StSrEfr^«OJt^'Cii-^L. dixit 2 5 0-8 5 0*0 

<7)^X'0. 5-3 0^^^ii»L. ^-^tc. Huia^ 

*3 . L i N i O2 i: 111 l:l««3t<?)iS^i5<b!t^3^}gfi&-r 

[0 0 28] i!'->=5r<fctN i . Mnt3j:tA'M 

C/i^it. M(iTi. Cr. Fe. Co. Cu. Zn. 
Al. Gei5XX/Snt>h^j:mf3'^'MtR^tlfzim\^A 

±<^7m: mmimtix-^tsm-^^t^t. Lio) 

^4't'2 5 0-8 5 0 Wfl^Sf i^ffiJPl^t . $ 

i: n i 0 . L i N i ©2 1 III trnm^m-^mmt: 

[0029] 

W.'^tmi. -^^Lii,,,„ N i .5 )/2Mn 
(l-^-y-5)/2^y0^^i■zt^l. 0^x^0.05. -0. 
05gx + ag0.05. O^ygO.4-CJ>0. -0. 
1^5^0.1 ifctil. 0^y^0.2<r)t^) ttzii 
-0.24^*^0.24 itltdl. 0. 2<y^0.4 
c7)t#) fS)oT. MfiTi. Cr. Fe. Co. C 
u. Zn. Al. Gefc-J;l/SnA^/^^^P*»/^Mii?$ 
tLfz 1 Sti±c07cSD xn^ti. '}fts:< i: i> N i i: M n 
2-1««7cSi:LT-^^U. Ni i:Mn(7)fiit*i; 
1 : \b^j:hm^i:^>t^tLfz. r<RB/J>ti^ii^ffl 

[0030] ifwni^zawx . V i-^j^t:^w.-^mm 

h<7)imT<mAi,zxii>. t^j:h-h. ui-^A-^yi!fy 
M'imx'it .mmitzXoiz. 3 m<DM n c^^m-^m < 

=3:1. t. -V-y • Ty-^^<7)fzMzm^nmmi,zmi^i}'^ 

±tx^m<7)mm^i&Tt^t^^ommti<±t&, ^ 

(^■kJsb. Mn<:0«^4iifc3fiV>ffii:-ri.ie^g3&J*|> 
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(00311 *l&B8^/i>{i. ±iiWmi>zfttXli. L i 

MnOjtCL i imil>Z^^-^-±XMn<7)^i^m^iiz 

[0032] -e^O^Sm. Nitm ncDftJ:t*^\ 1 /2 : 
l/2,,1-^fi3*)l : li:^^LiNii/2Mnj/202 

*^'eil-r:h.x/2-roLi-eSm§ix. Nii:Mn^fi 
it*U/2 : l/2*>^'eii-eii5/2fcJ:V-5/2 
/iWn. L i comt^afzifm^^l. N i ti 
J:l/Mn5&f-?-il-eny/2-f07cigM ()t/it. M<4T 
i, Cr.. Fe. Co. Cu. Zn, Al. GeiSitX 

(l-x-y** )/2Mn(i...y.5)/2My02 CTtTtX. Ogx 

go. 05. -0.05Sx+ag0.05. O^y^O. 

4X'hD. -0.1^5^0.1 {f^fSl. Ogy^O. 

0. 2<yg0.4c0i:^) X'h-oX. M{iT i , C 
r. Fe. Co. Cu. Zn. Al. G etJ J:l/S n!&» 

Ztt/^ht^-otz. #13. y>OT'?)I.Ji-^. l-^ri?*). 
7c^M*<5^Sa$ixf^J^^t3. J: 'omtifa^m^h 'J 

[0 0 3 3] Mi. Uf-'^A^^^i^tttcOMn 
<O¥i^0m*Mfiij£^c7)fil 3. 3~4fffi) Sfc 

LT. XM)|X:«-3t (XAS) tcj; OSOSUcffl^fflv^ 
[ 0 0 3 4 ] ^ . ±aL^c J; 0 Ji^iO^fJgSr^S 

Aftt^fifil, . ii'-'5r< i: i N i is J;t/M n ^Iffigjc^i: 
LT-t-tf'Jf-'^A-^^-^^-ftWciML. CuK amt: 
fflV^^XiSl|HI^^Sr^f^i:. 0^2 8* f=t3£ 
t3ilA'4 4 • -ftjfiWS. L i N i OzO ( 0 0 3 ) J: 

lA' ( 1 04 ) (Oiflii/Ttr-;?tcffi^^-ri.iHi4^t^-^A^'>eii 
•fni3|s^O#l5EL. 6 3' ~6 6- (Dmm^z 
{4. ( 1 0 8 ) ti il/ ( 11 0 ) 01111ffe>-:7tffli1- 

i.2*co[HiJ/ft-^*^^-r-i.'5rt\ ^<r>mw-^-9-y 



[0035]$ <^>t. IaI*fA-:?-ySri¥«Hw:^L7tM 
m. ±iBl 8* #ifii3J:tX4 4* ftificOEISft-^^cO® 

f Ojtl44/Il8*^\ 0. 9<l44/Il8^ 

1. 2 {fztSL. 0^yg0.2<7)fc#) . t^diO. 
7gl44/Ii8^1 {fzfiL. 0. 2<yg0.4<0i: 
1=) T'«>0. ±156 3- -6 6* <r>^m,Zhh2 
*<7)Is]tfff-7cr)il]JiT:ft (2^) <7)M^a*<. 0.3' 

g^a^O. 6* (/;i;^iL. Qi^y^Q.2<^t%) . 
t.td,iQ. 5 5* g^agO. 7 5° {tztzL. 0. 2 

<y g 0 . 4£7)i: # ) rabs v>'5^€rW-ri.:: i: t 

[0036]^<7)j:o^U A-^:tS^i!^l:ftc7530c 
mfti^Ji. Ae;rvUScOMjtSr^r-tl.LiMn2 04i:ISI 

AvwT5.<r>fSKimx'<7mmmm:M . ^ 
miEmflmx'hh l i c o Oj^of^^i: Lxmmt 

^m^tmt. nm^ti^A .55-4. 95 g/c m3 

m-ffi3&i?gfi^$tl^-t < L i C O 02(7)^® 

fti«}ifclc3fiv«coh#(:;^#=5rfih=5:'9. -0.01 
5gx + «g0. 0 1 5JcioV^T. i^J:-?-4. 7 g/c 

10 0 3 8] tfz. ^mitzXoiZ. *f|Bfl^'Jf-'^A 

t^m'^m^ii. L i N i,/2Mn,/2 02£^J:3t3. 
NihMn*n : 1 h ^lilMJ-S^i: tT</^I.A^'. $ 

hiizmm^zmmkM^'n'^rztiib. Ni. MntJiix 

M<Olib*n : 1 : it^j:m^. t^j:h-h~mLi 
N i 1 /3 M n 1 /3 Ml /3 Oa y = 1 /3 i: ^rSiifig 

mm^zid V ^-c . mzm.fzmt:^-tt u f-n^A^^ 

[0039] ±ie-^^LiH,,„ N i J )/2M 

n(i.,.y.5 )/2My02 (y^y^'L. M{iTi. Cr. F 
e. Co. Cu. Zn. Al. G etiXt/S ni]>(>^j:l 

mxmm^tifzimi;ik<^im) i>zi5\^x. ogyg 

0 . 2(7)m^^mX'lis N i t MnCOmitcO-fti ( ^/ 
2) {4/h$V>-(itA^fi=^$il^V^;&>'. 0. 2<yg0. 

#-ffi*«$n^-r<'5rl.yii6. N i tMnc7)SJ:b<7) 

T. OgygO. 2cOi:l't3{i. •3^#l)^{4- 
0. Ig^SO. 1 tS^V^cotCj^U 0. 2<yg0. 
4(0i:#i;{4. (?c7)i: i5#l.iEffl*«-0.2 4g^gO. 
24i:;A<35:$cOt'fcl.. 
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[00401 §(i>fc. 0. 2<y^0.4<?)ffifigeHl3 

■^tti. 0. 2<y^0.4CDmMjmizii\^X^(^ 

i5X^4. 55~4. 1 4E/cm^X'hh. 
[0 04 1]iC:T\ y<0±|5|«^0. 4i:Uv:c7)(j. 
y>0. 4<m!^. -f^JihhTtMWC'aymSmifO. 4 

•f<^^hi)'hx'hh, 

[ 0 0 4 2 1 ^:fc\ if^^mc^ u ^^j^t:^-^m^m<r) 

-<'mM<r)-sMmAtLxm\^h:im. mz. #iiFii 

3 0 6 4 6 5 5^^m. nm^9- 1 9 9 1 2 7-^<2^ 

10-6991 o^^m. #^2000-2 

9 4 2 4 2^^ik'm:}£\.zm^-^tiX\^h . U*> t^** 

tn : v£m<^mhtlfzm^mm^zii\^x . m\<zmifz 
m^fiii><^x'i>^\.\ 

[ 0 0 4 3 ] i: ^ ±fe i-'^j^'^^m^m^m 
ii^u^ixm^timx'it. ^co^-mmh ^ t 

[0044] Ztili. N i i> ilXM n'5ri:iOllft4'T'CO 

i&fk^^hzttmmx\ ±^Lfzm-im^izwsU7cm 

[ 0 0 4 5 ] -ecLT. :^mmh\i. ±§mm^'^^ 
■tii^miz-?\^x mmmm^mhtzmM. '>ts:<t 

t N i J;l/M n ^mmMh LXttim.^it-^'S^fiit . 

j^^^m-^mmm-mmm^iz'^^x'^ h t 
^j:t'(Dmmmcon^it-^^^fS.Lxis^. zh^l 
i>zt5\^xm&^m7imi}^i^izmi. M^-mmm 

Tmv^*\ t'<oxo^j:'^^mm^m^MzX'ox . 4 

[0046] ^it\ ^^^<i:tNii5j;lA'Mn$m 



no. 5 (0H)2. NiMn204. N i o. 5M n„. 5 OOH 

N i tMncrmmttzstymmmtKm 

\^h:i}iifiX'th, ^rts. ItBfeTcSi: LTM (MttT 
Cr, Fe, Co, Cu, Zn, AK GetJit/f 

•th')^'^M.t:^m-^mim^^m-h^i.z\i. ^-^ 

< i: t N i J;lXM n ^r-^OS-^-fb-^i: . L i O^k"^ 

{f . N i ilXM n i: $ Ji, t^M*^^:^ $il^c1S-^'(k^ 
il^JtiottSNi, MnfcJ:tXM<OfiJ:U±. iWis-f-SU 

f"^j^^^m.-m.mmmz^ txmmmmi. 

[0047] t^^vi, ±ieLiC0^l:^!t^!ii:Lt{4. S^tO 

a^fkU^'^A, Jg-fkU^nrA, ^'xyi^U^i^ 
A. ^v-fkU^'^A. g'^-fC'J^'^A. fLigU^'^A. 

i^A'>isijf-'>A. uy^'J^'^A. tvuh'y^'j-f-n? 

A. KKUf-'^A, e^li'J-f'^A^fc'j&J^ff /i>^i. -e^i 

hoi^x^. m^:^. mmmm. ^'m<\:m:i:<r> 
mmizmmmt:m't:ff:^tim^ t^v \*r-7KS?<k u ^ 
»>A • --7i^mii}mijm L<fflv^^>tii>, 

[00481 ±fe<Oii'->^r< 1 1 N i *ictt/M n 

mtLx^tsn'^it-^mb. hicoit^ti^. imn 
m-tiv i-^yj^^^m^m^mc^mmzmtrzmx' 

■ctJi-?-? oo~i 1 oo°c-C'i~2 4i^[i^t-i.:: 

[0049] ±immzhfz'^xcoi}\ms!mb ixn. 
-mzm^^Si^tx'^^t^ i 0 1 . v^o;t^m^at 

J;Oi>ffiv^?ajS (i3j;-e2 5 0~8 5 0"C) tTM 

V^. iix(4, *^B3c7)iJf-'>A-^:|-^^K^|i!f!!l<7)±^ 
Sfc^5V^T{i:. Li<7)'{t-^b'J^^Kc<biinit5XX/M 

nim^mb bx^tsm-^it-^^bcomBmrniz 

m<m:b<^m-lb^l^tlhit}^^X'hh. ■tts:hh. 
-%^zmsm^-tX'^TiS^thi^\<z\i. L i <r)it-^b 
ii'-^< i: t N i fc' ilXM n tmmmb LT-^tflS-^^ 

J: -^T^ Lfz U f":? A-^:r«-^M^l:!a*»'*RiiaoK 

mifi^th^ibti^hh. ttz. Kmumzm^mmi 
mL. i^m:'}'f-'^j^m^^mimmhtzMz 
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<7)mmimzmwi^tii>h<r>x'ii^j:\>'^ifi. m^. o. 5 
~ 3 0 ^mnmT'iiUix v ^ . 

[0 0 50] ^y-c. mihicoit-^t'>^j:<thl^i 
iXXyV -Ulz L . mMMt^-Jl 5 ;l.=5r ft' 3 0-6 

[0051] ±Emmsm<^m%t txji. 

[00 52] ±ie;{#"X<^ffil;t IXli. ttiim-^vn 1 0 
OgS/::0 1 dmV^J^JLhti-rsoj&Wt L<. 1~ 

t^j:h%ifm3&im'-^^z\i^ WSSiR^^-\,zm^ 
MnjOa^L i2Mn03^i:WSsfiW4^!cL•^■t 
<'5rl.. 

[00 53] i^:Jl±KE^/>:i 0 ^j:im^z^ m%^fil^% 

[0054] im\,i. ±iB'j ^^M.-^^^'kmmi.z^ 

^(^ttm^^htK hMim^wbLxmrn^imi 
im-i^zmmtzii-^m^. m^h-w\tLxm^^ 

^:isnyY^-!^)V. 7;r-A^^;k ^Jilg^i:5:fflv^ 
h^ttl^X'th. 

[ 0 0 5 5 ] ^rtj. mmf^'^t Lx\i. ±ie'j^'>A 
■^■m.^mm<r>?).im\^xi:,ii\^tiK mwk'&m 
-^•thtK hi\'^mmii'mntcr>m-^iifitixm\^i 

m^mx'comw^T^^^^ < ^.s t a rp^n^m 

'^'A-t-^^A'/Uhit'fttRji: LT{i. L i C o OzCOm. 
C o<7)-g|5$rfi!j07cm. C^J;t{fN i fS^t/cL i C o 



I, 

[ 0 0 5 6 ] ^^c. immtm^^mmcomi'M 

-A 1 L i -P b-^#. L i - I n-^^. L i - 
Ga-^^^irc7)U^'>A-^^^, Si, Sn. Mg-S 

m. ttiii^ixi^(oj€m^i.i^t Lx^ti'^^mwh 

til, ^(^i>z. snmm. Si m^twj:b'mmj^ 

'Srfc . mmmiz-D v t . ^mmm-^bmrn 
ijmm^^izbt<x"^i, 
[0057] ±idjEmb%m^zinih'smM<Dmb i 
x\t. n.mmmmm(>zii'7X{>m^j:ii^. H&mz 

1. 5-3. 5i1-|.>Ii:(3=fcO. ±fBU^'>A^^ 

^w\m<mm: d t < nm-i z b tn-^ i . tzts 
n.W(SmMbix. ui-^i.b'^^mmi^ib 

mm^j:7€m. ^ixh(r>7mt:±i^b LX%ts^. u 

^^M.^^m-^mm. tfM^tii^mmbmm 
fVj:b'immjmmb m-^mm^^^it^^ui. ±12 

[0058] :i^mm7H-<!mmizmm7i(m^ 
bLxit. ^mi^zmmmmm^^mm^mhco 

!>, ^commmhi^^it^v-^-nMmz^thim 
mmumzm^^ixi i^cox-m^^tK t?t#tt«o^*» 

'^>^4^«x;^T;^^-^^t'V^I),l LV\ fcoJ: 

hl,Zjm^fimm:^-rn^^-h'^. Pilxf-;W, 7* 
(7)^;ycxxr;W4. *MTt^>l> v^{42Sm±^M^U 

z b mt L < . mzm^:j^xT)\.t<±^mmn'^<o e 
5Pm%a±i ^>^i .1 h3&u lw 

[0059] TtTt't, mmUb LXit. ±i5^^xx 

{::±IBII«x:;!.T;Wcl^^$cOi?v^ (f^^^ : 3 0^ 
±) xxx;l-&;fI-^tTfflv^|,;fc*^|!f^ Lv\ ^icoi 
3=3rx;^T;l^iO:ft#:fiFiJi:lT{i:. mHi. Ji^vyij- 
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[00601 -eo J: 0 ^r^^omv^xXT^Wi. iftm 

[ 0 0 6 1 ] ^fc. ±mnmmm^^:^y^T)\^miz^ 
m-^mmnt ixa. mm: 1 . ^.x 

^y. 1. 3-v'":t^y7y. f-h^b Ho^^y. 2 
3&5w<biis. ^<^m\ T^y^^m-^mmu'^. 

[0062] ^mmmm^'t^w^Mt ixit. m 

lli. LiClOi. LiPFe, Li BP,, Li As 

Fg. LiSbFe. LiCFaSOs. LiC4F9S 
O3. LiCFjCOz. LijCzF, (SO3) 2..'LiN 
(CF3S02)2. Lie (CF3S02)3s LiC„F 
2„,i S O3 ( n ^ 2 ) *i:'*i#?A-C'*^{i2SJjU:^-& 

L 1 P Fe^L i C4 Fg S Oi^j:t'i}mt KM^-^hiX 

<^X'\i^j:\^tiK 0. 3-1. 7mo l/dm3. :tttl 
0. 4~-l. 5mo l/dm3!gS55^^ftLV^. 
[ 0 0 6 3 ] ^ . «mc7)^^14^S?m#'ti^(6]±$-ti- 
l.7ty)tc. tVymmi\,z^%mit^^:^^^^Xhi. 

[0064] -fe^N-l/-^ LT{i. 5tJg*^'5S^^T' t*^t 

nmLi=S'<w^x'^hh<Difi<. ^(DXo^mj^p 

5-5 0^imc7)jf§T. ^KUrneuyils ^Ux 
^Wym. rDh-uyi:Xf-l/>'i:(7)ita-^^^i;'cr);K 

X^<^m.mitL'^<-^j:hif. *^BJ<OU^'>A 

^^m.^mitMi^'m.\,zmiX\^hfz}f^. ^coJ;3^r 

[0065] 

immm^ mz. ^^F^wmmmm^z-o^^xm^M-h, tz 
fSL. ifmmfi^mmm<riMzm.^.iihi:^<^x 



[0066] {mm 1 ) Km^]n\,z7m\t-r h u 

t5 J:t>TiMvy;{7>S: ftL-e'tl 1 m o 1 /d ms-f o-t- 

-?-tL-e:h.4 6 c m3/^t5 J:l^3 . 3 c m^/-9t<^m^X 
^JKyrSrfflV^T?iTt. N i fcMiK^Jfe^k^S: 

^^^fz , CIO t # . 5 0 -azm 

t. RJJ^c7)pH*>'f<7l 2#)£tCii«i^§ii-&J:^ 
l:. 3. 2mo l/dm3omi07j<:K-fl:-f hUn^A* 

m.<r)^%mn'mm%}i ts:hXo\.z. sr 
[0067] nwz^m^ym. ^mxx/mm^ 

•It. Ni^Mnlrl : 1^7)|iJ-^-C'^^-ri>7j<M^t%i: 

C:<7)*l!ttO. 2mo 1 fc. 0. 1 9 8mo 1(7) 
L i OH • HaOhSrfFftt. 'e(7)?I-^!t%$:x^y-;U 

o^^isvi^u. misx-n^^^x^^^^mmuz. <x 

3 /:5)-c02^^m8fo4'T' 8 0 0 'C ^ fUDgft L . ^<7)i§,mx 

2^mkmizti>zx'o^mi}umm\'\ $^>tcio 

0 0'ac#atT 1 2B#PBl«-ri.C:i:tc:J; 0 Uf-'>A 

tm.-^mmt:'^^ii:^, mit:it-^\i. mx 
mv^bxmwb ix'fi^ir^-s''-^xmit:. 
[0068] ±imimmmz-:>\^x. iK=mm^ 

Oixm^tim^xhhztij^hp-^fz. tfz. ±ib 

BL4b'-A;K-h&fflV^T. Mn<7)Xm^m^^ (X 
AS) #^>^^/cT-:J'<7))K:^{i. :^Cit CJour 

nal of the Electrochemical Society. 146 p2799-2809 
(1999) ] izm'^^ . mv 7 b "RE X" ( 'J itf^W. 

^'^^•t^fz)sbi,z^ wm^yr)\^tLx. winOiHx 

t/:Li Nio.5Mn1.5O4 (i:-h(^h^i^mmHm(7) 
Mn^^-thit-^blXmrn^yr/V) . LiMn 

20, {^i^mm^s. 5m<7)Mn^^'riit-^kix 

(7)^2^ify7VU) , L i MnOafciVMnzOj ( i:'*> 
'^>t¥J%«*^'3tfcOMn$r:ftl>'flS^i: lX(r>im 
■^yrjU) aXX/MnO (^%ffij»*<2il<^MnSrqrt 

i.-fk^t ixmw^yyjv) ^fflv^i^. ^MJi^Hfy 

n comim^mb M n Ofiiicfc C7)|g^^^-f 
Ifl]jfii^^*a6. ±iB'fb-^if^!lc7)Mn<7)KP5lR4gfia*^\ 
MnOzfcctU'L i N io.5Mni.50,c7)KPJilR^{)iafc 

mmmmbst-ofz. 

[ 0 0 6 9 ] N i toV^Ttt. 3»Ui(7)N i t:^th 
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LiNio.5Mn,.5 04 ^ Kmm&mmmm tx-h 
[0070] {mmm2)mmmi tmrnizLx-^^L 

7t N i i: M n ?r 1 : 1 <^|iJ-^T^^S*il-fk!BjO . 1 
98moli:, 0. 2 0 2m o 1 (OL i OH • HjOi; 

o. 496Mno. i9iOiTm^tl6 u^^M.-^^M-^m.'im 

[0071] ( mmm s ) mmm 1 1 nmizix-^^ i 

fcN i i: M n ^ 1 : 1 mi^X-k^tl^mimO . 1 
96moli:. 0. 2 0 4 m o 1 cOL i OH • Oi: 
mML. OTIIM^iJltim^ttTL i 1.02 Ni 0.49 

M no. ,9 OiX-m^ti^ V i-^M,^^Hm^m^mt:^j& 
[0072] ( mtmiA ) mmm 1 1 mm^z lt^bk t 

^^NifcMnSrl : 1 C7)SiJ-^-C%^-ri)7j<:St«0 . 1 
94moli:. 0. 2 0 6m o 1 i OH • HjOi: 

srff* Us ]iiTmm 1 1 mmiz lt l i 03 n i 
0. 485 M no. OiX-m^ti^ oi-^A^^-^m-im 

[00 7 3] i^mms) mmmitmrni^zLx^^L 

tiNitMni:! : 1 <7)m-^X"t^h7mimO . 1 
92molfc. 0. 208mo lOLi OH • HeOt 

m&L. armmm 1 1 nm^z lt l i i. 04 n i „. ,8 
M no. 48 02 x-m^tit u ^^A-t^n-^mim^-^^ 

[0 0 74] mmme) mmmitnmi>zLX'^js.i 

tz^ibMntl : 1 cT^m-^T't-^-ri) 7K®t« 0 . 1 
9moli:. 0. 2 1 m o 1 <7)L i OH • Hj O Srff 
SL. iiiTmmi 1 i: fC L i 1. 05 N i o. 475M 

no. 475 OiX-m^ til u i-^Mt^-^mmi:'^^ i 
[0075] immmi ) ^m-'y-yju. mm-^y:^'y 

)oXJ/^Wt:3J'sJUhi'^n-^'tlO. 9mol/dm^ 
0. 9mo l/dm3feJ;l/0. 2mo 1 /dm3<7)frj-^ 

x'i^^-tim-^7mmiWF. itz^ t ammm 1 1 

mMI>ZlX. Ni. MnfcJ:VCo&4. 5:4. 5 : 
^fc UT L i 0. 99 N i 0. 45M no. 45 C o 0. 1 Ozt-a^iX 

[0076] mmms ) K^--y^;w. ?gil-?y;<fy 

J3<J;VIiifiK:3;s> h ix-e^lO . 7 5 m o l /d 
m3, 0. 7 5mo l/dm3i3j;VO. 5mol/dm 

^m^x'^^m-^mm^mr tti^ t m-im 

MMl tmmi>ZtX. L io.99N io.375Mno. 375 Co 



[0077] {mmm 9 ) mm- <y ^;Us sg^-^yxf y 

iiXV^aAjl^h^^tl^tlO. 67mol/d 
m3, 0. 66mo l/dm3fcJ;V0. 66m.ol/d 

mmm 1 1 mm^z ix. l i 0. 39 n 1 0. 34 m no. 33C o 
0. ssOtX-m^tih o^^j^t^m^Mitm-^^i 

[0078] mmm 1 0 ) wm- 7 ^/w. 

ytJiWi^n^VWh^-etL-eilO. 6mol/d 
mK 0. 6mo l/dm^tJil^O. Smol/dm^ 

<m^x^^m-^7mmim tti^t mama 

mi tWiUizLX. L io.ggN io.sM no. aC 00.402 

xm^fii u^^j^^m.-^mimt:^^itz. 

[0079] {imMDO. 2mo 1(7)L i OH • H 
zOfcs 0. 2mo 1 COMnOOHtSrffiL. 
Tf^-fV^)VX3 0^mm.-^Lxm-&^bl. :itli:T)U 

^i-mi-omzxti. idm^/mmm%mx4 

5 O-CTl O^PbI^J^SL. L i MnOzT'a^ill,^:^- 

iB 'J ^^•u^y:(fymitm^^ Uz. 
[0 0801 {itWm2) mmibmi,zLx^^L 

^CN i i: M n S: 1 : 1 (DWl-^-X-^^lymimO . 1 
Smoli:, 0. 22mo 1C7)L iOH • HaOfcSr^ff 
ft t . WTIIJfeW 1 LT L i 1 . 1 N i 0. ,5 M n 

fz. 

[0081], (ibi^J3 ) ^m~yir)K mm-^y^^y 

tiit^it^y-J/l/h^r-eil-ftlO. 5mol/dm3. 
0. 5mo l/dmafcilA^lmo l/dm^cOiJ^T'^ 

^rti>s^*j§?R^aiT itint mammm 1 1 nm 

iiZbX. L io.ssNio.JsMno.aBpOo.sOz'C^^il 

h •; i-^A'tm.-^mm^^^ itz , 

[0082] ( imm 4 ) KB?::i -y ^lu. mM-? yijy 

*3j;lX?IK3^N>hSr-eil-eixO. 4mol/dm3. 
0. 4mo l/dm3*5J:r/l . 2mo 1 /dmScOfJ-^ 

t'-^i^-ri. fi^7j<?t?s&viiT t ]^m\mmm 1 1 

¥iWiZVX. L io.ggN io.zMno.zCoo.sOjf^^ 

[00831 {mm^)wik-^v'r)Vii^wm^y 

^yt:-^fL^tlO. 5mo l/dm3iJj;lXl . 5 mo 

1 / d m3 (om-^x^^ti M-^ymm^WT itzzt 
wmmm itmmizix. l i „. 9 3 n i o. 25 m n 
0. i^OiX-m^ixh ui-^j:.^^^mmt:^^i 

fz. 

[0084] ( ibWi 6 ) mmm 7 ^zmi^- y ■>■ 

JUt^m^y^^'ycom^^^il^'tll. 2mol/dm 

K 0. 6mo I /dm^ tifz^ibmiimmmibm 

^HZtX. L io.ggN io.eMno.3COo. lOiT'^^tL 

?>^j^^j^^^-^mm^^fs.itz. m 
me<DVi-^2^%t^-^mmii. msmi tuN 1 1 
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[0085] 0. 2mo l(7)LiOH -.Ha ^^Uz, 

ObJO. Imo lONi (OH) at. 0. Imol [ 0 0 8 6 ] •&fi£L^±ieilifi^Jl~l 0. ibtefWl- 

iX. 8 0 0'CO^^4'T'l OB^^M^t. LiNio.5 [0087] 
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L 1 1. fliN t ». 4Bil^aft. 4iiOx 
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C 0 A. 1 Os 


0 
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-0.01 


0.25 


0 




L i 0. aiN 1 ,. >«Mno. s» 
Co.. ..0. 


0 


-0.01 


0.33 


0.01 




L * *. B. |Mna. >Coo. « 
0. 


0 


-0.01 


0.4 


0 




L 1 MnO, 


0 


0 


0 


-1 




L 1 ,. ,N 1 0. ^sMOo. <,0, 


0.1 


0.1 


0 


0 




L J 0. •«N 1 0. ,iMn 0. »» 

COo aO« 


0 


-0.01 


0.5 


0 


ttlttW4 


L i ,. ,,N I 0. aMn ,C Oo. » 
0| 


0 


-0.01 


0.6 


0 






0 


-0.01 


0 


-0.5 




L i f , BtN i «. »Mn ». ,C o«. , 

o. 


0 


-0.01 


0.1 


0.3 




L IN 1 «Mn«. kO, 


0 


0 


0 
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[00881 ±mcr,:^m(ommm i - 1 o . mm i 

«?!ii~io. imm2--'6hxx/mm<^vi-^j^t^ 
w.-^mitmi. m^<^mm^tth l i n i 02 

L i N i O2 2^ 

mc^mmmi^io. imm2iixmtmMe{z-^\^ 
¥[mzmfhmx^—:'ifi^fi^ti 1 *#oT'S> 0 , 

6 3' ~6 6* (7)^m\.z-^-tmm^~^ifi2ifX% 

^tzztt^h. 'i%htitzm\mu. L i N i o^trn^ 

:itifmi^firz> =5rfc. 6 3° -6 6' cOliKt^l^ 

tt5V^T(±. 6 3' -6 6' <r>^Hz-m:fhmV\^ 
-^'fcLTJi. tirfSKa,tlfcJ:l.tr-^?co;?i^?r#i. 

[0089] ±f2c7) d nsfeM 1 . mmms. mmm 
9. mmAiii.-(f\mm5(7yxum^-^-s'-y'kmi 

[ 0 0 9 0 ] 18' #5fi*3 J:V4 4 ' #j£i7)|II*f 
f-^iOmit3iSIi8t3j;t>'l44<7)Jt { 1 44/ 1 is) 
6 3' -6 6' «DSSfflt;»r.S22|!:(^IIltfft^-:? 



ct 0 . 6 3 ' -6 6 • coieHtwJi 3*lJjLLcOIs]t;f t-i? 
$ri5i!iLTV^^:V\ 



[0091] 





X ft [si $f ^ 








I. 13 


0.313 




1. 14 


0.348 




i.io 


0.390 




1.11 


0.435 




•K08 


0.510 




1.06 


0.555 




1.04 


0.553 




0.88 


0,872 




0.83 


0.700 




0.77 


0.617 




0.99 


0.625 




0.83 


0.600 



[0092]0gy^0. 2X'himmmi-7<7)V^ 

9~i. 2<7)mmi>zh*). *»o, mn<^^daii±o. 

3* -0. 6* (ntmitZh-itz. tt:. 0. 2<yg 

0. AThhrn^ms-^ioxn. i44/ii8{4o. 7 

-l(^liSlT\ daiiO. 55' -0. 7 5' ff)mmX' 

h->tz, mmmmm^'miitzmm2 



(^2) )03-238165 (P2003-p-:fe^ 



xii. mmcox oiz. 6 3 ' -6 6 • <Dmmiz3:^&± 
c 0 0 9 3 ] <i^(:. ifwmwm 1 ~ 1 0 . m.m 1 

cm^T'ibofv:. 
[0094] 
[^3] 





^ffiS (g/cm*) 




4.74 




4.72 




4.68 




4.65' 




4.62 




4.57 




4.75 




4.76 




4.80 




4.82 




4.20 


^nm2 


4.38 




4.83 




4.90 




4.46 




4.65 


^ ^ m 


4.61 



[0095] :mm<r>mm 1 - 1 o<o u f-'^i.-i-^ra 

^mimx'^i. nmmiA . 5 i-^-a . s 2 g/c ms t 
mz. mm^Mm^m. t'Sri^^-o.oi 5 
gx+a^o.oi5 x'himmm 1 . ^Mfi^j 2*3 ii^" 

UStM 7~ 1 0 t*JV>T . EI&-@E(44 . 7 g/ c m3JJl 

0. 2<yg0. AtLfmtma'-'lOXit. 4. 7 

6 g/cm3JjUic7)«:t:*:§'5rfa*^l#^>n/c, 

[00 96] i^coi:f:^B^a^:)^i-&g!'ft:ti-C'S)i>i:b 

mn"^. it^Ri^imt'hizmzrhtzim.<Dmm 

2 {i . 4 . 5 g/ c m3 OT^/Jn$ ^€T-3S 0 . N i i: 

izimixM^mmiTbf:^, ^hiz. mm<7)Vi-^ 
[00 9 7] :izx\ mmsnxx^immAcDu^^ 

3cr)L i C o Oit'^mSii LX^LfzfzibXh^. 



[0098] mz. t^mmmm i ~ i oaxum 
mi--2mi-^j^^^m^mtmi,z-^\<^x. mj^z^ 
tmi>zxmm&m^Lfz. 

[ 0 0 9 9 ] yr-k iXCOniV 7 >y'fl:t':i'JT>' 
2 0'SS.mz. N-^^/U-2-tnUK>'Sr250« 

*g|5JP;i. 6 O-aziD^tr^KU 7«y'fl:t':iUT>'^N 

m-^m^jEmmsmt 1x45 ommmi. ^ h 
^ v25%m^^Mt. mLxxy^)-^(^mmm 

-Cfil4 8 3 mm. il5 4 mm<7)#«IE®&f^SL7t. 
[0100] ±l5cOJ: 0 1 LTf^i^L^cESk . Uf-'^ 
AmJ;0=5^l)t®2:fflv^. #«Sii:c7)r^tcJiS2 5wm 

h 1 : 3(0^I^-^^fc L i P ^ 1 . Dm 

o 1 /dm^<^^js.x'mm^^tznmm^:wmt l 
xm\ ')^'^j^mmmmt:mm.Lx. im<nmM 
mmm<7inmm:^±xiz. 
[0101] im<mmzm-h%m.^m o . 2mA 
/cm^ktT. nmmA. 3vtx'%n.L. 

fz, w^^fitz-mm^^. im^!mmmwmz 

f) (mAh/g) (mAh/cm 

3) ^zmn.Uzmtlxm4iz^sirz. =Srfc. ^SSfiaj 
K HSfe^ije. HJfefiais. m^Jit5cti>'JtWJ2cou 

[0102] 
[^4] 





& ^ ft 


(mAh/g) 


(mAh/c m') 




148 


702 


^mm2 


145 


684 




143 


669 




141 


656 




139 


642 




136 


622 




150 


713 




162 


724 




153 


734 




153 


737 




70 


294 




112 


491 



[0103] ^^m(7)mmm i - 1 o u ^^^t^m 

^M'imii. 3. svULtcom^'^iSiMmikX'mmm 



(a 3) )0 3- 238165 (P2003-$)65 



Sr^L^*^ itmmi. 2T'{il 3 0mAh/gJJlTO 

[0105] ( mm 1 1 ) lEmmsM t ixmmm i 
mvm\^x^j^7ii-<xn.m^if^mtt:, 

Lximuz^~xht:T)v^-^j^mm^±i,zmm 
I. ^mki,zMEmi-h;it tj: m%tz. 

[01061 mUti. 5^^*11189 2^Sg|5. m^^:^ 

[01 07] ±BiL^i5Xx/nm^. m^ii'ieuTiKD 

i PFfiSrl . 2mo 1 /dm3iD?ffiSTli»$-li:;t tiT) 
SrfflV \ 6 0 0 m A h <7)^fti7)nTO^^KZ<Ji:«?i!! ^ 



1. 9tLfz. 

[0 108] (IISt0ll2)iEfli«??!i®i:LT. 

1 (?) vi-^j^^^m^mm^: i o®*%. l i c o o 

2^30 ««%cOf ij^-ClI^ LTfflV ^7t: i t IJ^Hil^ 

[0109] (jt!iS^7 ) imwrnh LT. Jt!f!SEM6 

$tLTV'>|)L i CoOzfciU^L i N i o.aC Oo.zOzt- 
'eil'eiimMrfflV ^fz ^ t \:m\imm 1 1 1 mm 
^X-^^Tit-ilKMm^rmit:, 

[0110] ±ieisiiMi 1 . mmmi 2t5ix^mm 

m^mmmuz. -f^^mmi. ic (eoom 
A) commmx-mm^'if-otzt^co. ^^9)vmi<r) 
m?^mzmh i o o-t^ ^jvmamMmc^^ 
mmmm (%) ) -cfFffiL/c, ^ffi»^#tt«. m 

TmM^'ff-^fzf^com.^R^mmm'mt. 
M.mm (%) D x-mmifz. :Lix(>(r>^mmm 

t:^5l,Z7f^Lfz, ■ 
[0111] 
[*5] 





IE m m ^ n 


$ a 1^ ] 












9 6 


9 7 


mm 9 


9 8 


9 8 




^me^ I + L i C 0 0 2 


8 4 


9 6 






9 2 


8 7 


L i CoO, 


8 8 


9 1 


L iN! 0. «COo. aOa 


9 3 


9 0 



[0112] ^m<o 'J i-^j^m-^m-im^wm'^m 
tLxm\^fzmmmi itsxx/mmn 2myii-<!f:M 
mit. mi^ifi 6 umtm\'^-^^'^i'-i^ m\'^tz<,zioi}^ 
i}'h(=-r. ■^^^)imit5xr/^mA'mi>zmtix\'^ 

$m-Awmx'm\>^^tix^^^LicoOihhUiL 

[ 0 1 1 3 ] i-^c. uMi 1 tmmm 1 2<r)mmt:2 
c ( 1 2 0 omA ) x-im^-t. i^m.x'm^'t 

fc c: . HMf^iJ 1 1 cr>mMcoim^m< 5 2 5m 

AhT-^5o/ic7)tcML. mtmi 2c;)«^t&t'{i5 7 3m 
Aht!^o^l==5r|6]±*^|g*^'^ti?t!, 'Jf--^ 

[0114] {mm\ 1 3 ) § <i>(:. t^^tl^i: L 

s i bmmmt^w.^itLtzMmm^^xtw 



-d^mm\m uz, s i m-^tkm.miit ^jm^k- 

^"ftxnMmmtLfz, ■smms'^tLx . mmi 
mi-'^M^'^m-^mm^m\K mim.miitn 
m.com^x'n7i<.z:mm:m:ttz. tztzL. jesevsh 
nt'mmim.m&.m\ie . etLtz. z.<r>'mx 
{is mmm'^hLxn^mmm^'^tzz.t^.zi:^ . 

milt n-^^ xx-mmmmm 7%±^<i-i:ik 

t^X^tz, 

[0115] ±IB^^*Z<J:«mt30V^T. 2 cmX'<^ 

J5cm^*S:S!l^Uv!hi^)6 0 5mAhi:^>5. i^m. 

tmxiy^titz'>^^t:^-timmimmti itt^xt 
fz, jEmk^mnm&mmibtiiitizx 

f}m'J'-Lfztzifit^l hfih, 
[0 116] 

{%m<m^^mMmLfzXo^z. ifwnx\i. -wl 



(?14))03-238165 (P2 0 0 3-)P6 5 



j^L i i + N i (1-,-yt 5 )/2Mn(i-,.y-5 )/2My02 
ifztzl. 0^x^0.05. -0.05^x + a^0. 

05. -0. 1 ^^^0. lT-$)-5T. 

MJSCo, tfzliCotTi. Cr. Fe. Cu. Z 
Al. GefcJ;i;:'Sn*>4>^rl,|¥;&^<^ltR§il^Cl 



[05] *^B3<^it«^J 5 t'-^B^ Lfz u ^ 

[ n 6 1 :^mmmm i . uss^^j 6 . iis£0« s . it 

mt:iEmi,zm\>'^fz^m<^jEm(^immt:yfitmx'h 
I.. 



II] 




30 40 



[02] 




(a 5) )03-2381 65 (P2003-P m 



1R 




10 



20 



30 40 




10 



30 40 50 



(tL6) )0 3 
[1151 



-238165 (P2003-P65 




me] 



4.4 




20 40 60 80 100 120 140 180 
ttll^S (mAh/g) 



7Py h'^.-i/'CO^Ii 

{T2m^M Wllj F:?-iK(##) 4G048 AA04 ABOl AC06 AD03 AD06 

:7-fe;H*3<J^%bl*I 5H050 AA07 AA08 AA19 BA16 BA17 

CA08 CA09 (S02 CB07 CB08 
ffil2 EAIO EA24 FA19 GA02 
GAIO HA02 HA08 HA13 HAM 
HA20 



